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«■ c^J^J^^T ?™ 8 SyJ ^ * nd / I ! ethod «wdjn«Un« maintenance, or other activities, for a plurality of motor vehicles 
Z?~££2 ■ f ? *?* ^ forthc actjviti «- ^ «ystem utilizes an intelligent, hand-held, portable data entnTaS 

data processing device to display a schedule of activities for a plurality of objects as a menu of choices for selection to stoma ISLam 
activity for a selection, and to transmit the record of activity to update a database for thertjece 
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"METHOD AND SYSTEM FOR COORDINATING 
MAINTENANCE ACTIVITIES FOR A PLURALITY OF 
10 MOTOR VEHICLES" 

Technical Field 

The present invention relates generally to coordinating 
activities to be performed in connection with a plurality of objects, and more 
15 particularly to an improved system for, and method of, scheduling 
maintenance activities for a plurality of motor vehicles. 

Background of the Invention 

Transportation companies, such as United Parcel Service, 
20 comprise shipping networks that span vast geographic distances. To 
efficiendy service such networks, transportation companies employ large 
fleets of motor vehicles dispersed at regional offices, or hubs, that operate 
with one another to ship parcels between various locations. 

In continually transporting parcels, fleet vehicles receive 
25 heavy use. Accordingly, they require regular inspection and repair services 
to reduce breakdowns and increase vehicle life expectancy. Additionally, 
because vehicles do break down despite regular maintenance, fleet vehicles 
require unscheduled repair services to minimize time lost by such 
breakdowns. 

30 The task of scheduling maintenance activities for fleets 

that comprise hundreds of vehicles is complex, typically requiring an entire 
department devoted to that purpose. Such vehicle departments typically 
operate from a central location and generate maintenance schedules for the 
regional offices. In addition to generating maintenance schedules, vehicle 

J5 departments typically track vehicle histories, parts inventory, and mechanic 
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Summary of the Invention 

TTte present invention seelr« tn r^,~^ 

n**cd of. =oo*ad„ B ^ for , - 

vehicle °f a type subjeca ,0 repeaed £T ^""f"' -* « 
— of choices for sccrtoo. ^ * " * 

-5 ^^^^^ roupdattadaa ^2^: b ^ ot,n ' 8,1,1 * 

accounting of tov,™^ ittnB J L"' A 0,MraRi *«*»«. and an 
30 inventory daab^e. "acd daring the activities, for updating an 

— NT— V^T ac^eZ; at *" ^ * 
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R S- 2 is a diagrammatic view showing the iirformation 

** COmP ° nem ° f * C ° f Fi * 1 » -cordancc 

with the preferred embodiment of the present invention. 

s , Fl8 ' 3 " 8 l0giCaI fl0W diagram lowing the sequence of 

PDAm -orrf^wimthe P refer^ 

user s nerst^ *? ^ 3 ° f the 

Zl^m 8 ^ ^ ° f COnflgUrin 6 the PDA and of 
10 ^ZT ^ inf ° nnati0n ^ * c — * accordance with tf^ 
10 I^erredembodiiTientofthepresentinvention. 

fig. 5 is a logical flow diagram showing the sequence of 
steps for performmg scheduled maintenance with the PDA ofZ present 
tnvemron an accordance with the preferred embodiment 

i < ■ R8S ' 6A " 6J 316 a se< 5 uencc of screen displays from the 

15 user's perspective showing the process of perform^ sc^lrf 

— ■ the PDA of ti. present hrveution in accordance ^ 
preferred embodiment 

. ^'"'lojicdflowdiw showing fte of 

25 

Detailed Description 

r« 1* u RCfarin8 10 ^ drawblgs - 1,1 like numerals refer 
to like parts throughout the several views R* 1 tf,™ .u 

of . org^ „ „. ta ^ ^J™ ^ 
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IT* stylus can be a wand-mounted symbol reader The 

^ symbol reader includes a light source and 

ettPISmadCOfbard ' ^^ntglass or plastic co withstand 
repeated draw.ng across surfaces on which bar codes have been primed 

detecting laght reflected from a bar code and circuitry for decodJ Z 

pon ol the PDA ^ ™a *a»ner nay require a banoy rack ,„., 
shown) for opetaune cower W=„h . j P ' 

K=-un s power. Wand-mounted symbol readers an w,n 

toowndevicesa^wiB^befmheTdescribedhoem. 

In the preferred embodiment, die system 12 ind,„t„ . 

» ^P^c^jOandacemralcon^sylX T^^L 
1— compaw 30 is equipped with an u*Li prnTj cLral ! 

remote personal compute, 30. As alternatives n> JtTT! T 
eonrotnicadon berween 6e pd a u jTl!* T ** "»> 

■my be over odte, brown means, ^^TSLET """^ " 
links. ' Wh0 fr^ency. or optical 

pansinven^daurase*. l^^it^T^ 8 "''' 
■ha. anow araiy* of vehicle perfren^ ^ """^ 

and labor siandard dmes lo be accumdy set Tne n-» • 
database 4K • — *«™cty set me pans inventory 

««e 48 stores an tnve^y of *e pam stored a, the regronal .ffij 
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Upon completion of the selected activity the • 

wmc s ruA 14 to the remote personal commrrr *n ~* 
her regtonal office. The records of activity^ dJT " 
remote personal computer 30 to the cen^Z ^ fr ° m "* 

15 vehicle database 44 thT dill ^ ^ * which «* 

iou«uc mc tonecard database 46 ™a 

database 48 are updated. ' Md thc P 8 " 5 inventory 

Kg. 3 is a logical flow diagram showing - 
configuring the PDA m .~< <• ^ snowmg the process for 

s «ig uie ruA 14 and for transmittine recnH^w • 

^or^^CL jTJ^ """^ 
cornro. of *« <Wd function, to «» -fZZ^Z ' 

« 15 ^Password is not valid theNnHr^v, 

35 ste P 52 returns to state 50 wherem ri« m • h0fdccisional 

^wherein the man, menu screen is displayed. If the 



BNSOOCIO: <W0_9G27171A1J_» 



WO 96/27171 



p CT/DS9dX)2481 



11 

^al computer 30 in response to actuation of an mo « ^ on ^ 
Ra ^ MFi *- 4c .^'«^ mow includes ana* 

10 '" ,d tafon " ad ' J " When the uansrrul 

upload dady umecasd utfomuuon or download maintenance schedules 

Personal compter 30 vi, d* infra-red link. ^ ^ £*Z 
nation is transndned in .espouse „ . conunandtT^ 

complenon of *e transmission, s«e 72 reuuns ,0 s«e 70 wherein 2 
"nsmil menu screen is displayed 

displayed. tranOTUt menu screen is 

the Tan™, f • ^J"™ 1 * ^ an exit function for leaving 

the transmit function. If the exit function is selected the exit bn>„,H 7 
70 returns to state 50 wher«„ «, • 016 6X11 of «ate 

50 Wherem ** menu screen is displayed 
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constamly record the time spent performing the maintenance. While 
performing the selected maintenance, the mechanic enters the parts used and 
the repairs performed for the selected maintenance through a series of 
intuitive screen displays. 

At decisional step 90 it is determined if parts are used in 
perfornung the selected maintenance by querying the mechanic. Tne screen 
for querying the mechanic whether parts art used is best shown by the 
screen display of Fig. 6B, and is displayed throughout the activity for use 
ether as pam are utilized or after completion of the entire uak. If pans arc 

" ™ blanCh to ^ 92 • P- number is receiv" 

Tte screen for entering part information is best shown by the upper portion 
°rUtescreendispIayofFig.6C 

n„ m _ „ . As shown by Fig. 6C. the mechanic enters the pan 
number «,„ + aylus * , ^ ^ ^ „ » 

**play sc™ 20. Abanafcly, if fc ^ „ , ^ 
sop 94, a dollar amount of the pan is received 

rila _. ftoceeding to step 96 a pan failure code is received to 

cha^nansbetngmpUcsl T*e pan Mure code may be emoed most 
^dybyrmdmgutepandescnpdon^^^^ ^ 

fc * P ° ra0 " 0f *" — *"» *> R 8 . 6C and setainj that p„ 
«hdte sayiua. Step 96 ieads to deCsiona, s«p 9 8 wherein « i s £^ 

wnetner more parts were used ?f m«r» 

usw - Umore Parts were used, the YES branch 

™^ »** — - — * — - . « ^ 

« leads to decmonal aep 100 . AddidoMlly. if M pro wen, used . 
*«• aep 90. *e NO br^ch of decision* «p „ leads . ^ 



30 



35 



At decisaonaj step 100 it is determined if repairs were 

screen for querying the mechanic whether repairs were performed is best 
shown by the screen display of Fig. 6D. If repairs weTpXed t 

leads to step 102 wherein an operation code of die repair is received Tne 
screen for entering the operation code is best shown by the screen display of 
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^ updated periodically by uploading the record of activitv m * 
comp uttr 30, which then uploads the rc2« Z *"*""* 
-putex systen, 40, in a ™» » — 

utihues function. Step ,,4 returns to stTs4 Z " " 
5 menu is displayed. ^ WOrk 

-uatstateW J^Z^f^^ *» -* 
«aie »4, the repair branch leads to state ,16 At oaf» 1 1< 

scheduled repaid « displayed „ ainMU „ +£*™<- ' *- - 
™=i»8 *e pou used ad ,Z . " <tels,m,a ' stt P » for 

originating at aa tt «. * " Bul1 of "^oW inspections 

Rg- 7 is a logical flow diaaam sh .^„„ ,. 
Performing unscheduled tmimaance sJTT, ' •hcpracessfor 
- shown by Fi8i 8A . 8D fc * p ^ d,S, "^, 0, *• » K— 

s»* 120. a as, of .ehjces is " ff » — '20. At 

The to of vehicles screen i. beJ.hT " TOm ° f cho ' CK fw *>«*».. 
25 The lis, incudes £ Rt . 8A . 

0 l^^gdKad^^.^^^ ^^^ 1 ^ While 

«* -Pa* perfosmed for fc^S ^T* ""^ * ""' " nd 
intaidvettcreendi^hys. *™*« a scries of 

Step 122 leads to step ,24 wivr.™ 
1" selected nainenance is recei,* P "Pcrnioo code of 
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complete, the YES branch leads to step 154 W h~ , 
^ ped at* the urne ^ ^l^Z ** * 

dctennined. Step 154 returns to state 84 wherein I I ^ * 
displayed. ™ 0a Ae woric «*tduie menu is 

J If breakdown maintenance is seter*** <v~ , 

schedule menu at state 84 th« hr«^ ^ 6001 ftc w or* 

<>*akdown maimenaace s«n i « , , Spen ' P"*™*. <te 

*ie«ed acdvi*. ffld „ 7 1 of —* 'or a 

for the vehicles. aa,v " y for gating a database 

0 Rate^ J„ JT*< functe " above. 
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Claims 

1. A system for coordinating activities, comprising, 
an intelligent, hand held, portable device, including- 
5 (3) ^P" 1 device for reccivinginfonnation; ' 

^smiainginformation; °° ' ** and 

(c) an information storage device; 
information; and ^ * ^ for d Maying 

10 

device, said data transfer ' processor cou P'«l w said input 

be petfood ^ ^ „ , ^ °< -*« 

15 lepeattd need for saidraivides ' K "* c ' » 

selection; and ^ 8 11600111 of **** for a 

20 

for updating a database for said objectT ^ "* * 
Oairn 1. whe^ said^oT * * » 

- --of^jirjic 

O- 1. whe^ iZoTTsl: ~ g ^ — * 

wherein said xecord of activirv .T * mvaitoi y items and 

inventory items. SClCCQ ° n for a database for said 
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10- A method for coordinating activities, comprising: 
^ . ... (a) receiving a schedule of activities to be 

(c) recording activity for a selection; and 
10 (d) updating a database for said objects. 

■ , . . 11- ^ mcthod for coordinating activities « 
recited in Qaim 10 u/h«,m ...m , , 6 UVIUCS as 

nerfew rCCOnJ ° f **** includes time spent 

performing activities of said selection a-* ^ 

■ selection, further comprisine the «fn «f 
updating a timecaid database P 

15 

used in perftaning activities of said selection fJL! ^ 
^'■Cta.ftl* *^ a «V-*-« activities as 
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